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Argonature2 Ago2                  
protein kinase B AKT              
Antisense oligomer ASO                  
Ataxia-telangiectasia mutated gene ATM               
BRCA1 associated RING domain 1 BARD             
BCL2 associated X Bax                    
B-cell lymphoma 2 BCL2                
Breast cancer susceptibility Gene BRCA            
BRCA1 interacting protein C-terminal helicase 1 BRIP1             
Breast self-examination BSE             
Clinical breast examination CBE            
Cell counting kit-8 CCK8                
Cyclin D1 CCND1         
Cadherin CDH              
Cyclin-dependent kinases CDKs            
Carcinoembryonic antigen CEA            
Competing endogenous RNAs ceRNAs             
Checkpoint Kinase 2 CHEK2           
Circular RNA antagonist for cGAS Cia-cGAS          
Circular intronic RNA ciRNA              
Digital breast tomosynthesis DBT            
Ductal carcinoma in situ   DCIS             
Diethyl pyro carbonate DEPC               
DExH-Box Helicase DHX9              
DNA methyltransferase DNMT          
DNA double-strand break DSB              
Double-stranded RNA binding domains dsRBDs             




Exon- intron circRNA EIciRNA          
Epithelial mesenchymal transition EMT                 
Estrogen receptor ER                     
Extracellular signal-regulated kinases ERK             
Fibroblast growth factor receptor 2 FGFR2            
Fluorescence in situ hybridization FISH                 
Fused in sarcoma FUS                  
Growth factor receptor GFR             
Growth factor receptor bound protein 7 GRB7          
Glutathione S-transferase pi gene GSTP1          
Histone H4 lysine K16-specific acetyltransferase H4K16ac     
Histone acetyltransferase HAT               
Hereditary breast and ovarian cancer HBOC           
Histone deacetylase HDAC           
Human epidermal growth factor receptor 2 HER2               
Hypoxia-inducible factor 1 HIF1                   
High mobility group box 1 HMGB1         
Heterogeneous nuclear ribonucleoprotein L HNRNPL       
Hormone replacement therapy HRT               
Hematopoietic stem cells   HSCs                   
Human tebmerase reverse transcriptase hTERT          
Inhibitor of DNA Binding 1 ID1                      
Invasive ductal carcinoma IDC               
Insulin like growth factor1 receptor IGF1R         
Invasive lobular carcinoma ILC                
Insulin-like growth factor2 binding protein3 IMP3                
Internal ribosome entry site IRES         
Gun-N terminal kinase JNK 
Deleted in split-hand/split foot syndrome DSS1 
Exonic circular RNA EcRNA 
Endocrine-disrupting chemicals EDCs 
Epidermal growth factor receptor EGFR          
 ق 
Krupple-like factor 10 KLF10              
Lobular carcinoma in situ LCIS             
Loss of heterozygosity LOH          
Lysine-specific histone demethylase 1 LSD1              
N6-methyladenosine m6A          
Mitogen-activated protein kinase MAPK         
muscleblind-like splicing regulator 1 MBNL1              
Mouse double-minute2 MDM2               
Multi drug-resistant MDR 
miRNA Response Elements MER                    
Magnetic resonance imaging MRI            
Micro satellite instability MSI           
Non coding RNAs ncRNAs         
Nuclear factor kappa B NF-KB             
Next-Generation Sequencing NGS                  
Natural killer cell NK               
Plasminogen activator inhibitor 1 PAI 1         
Partner and localizer of the BRCA2 PALB2            
Proliferating cell nuclear antigen PCNA          
post-GPI attachment to proteins phospholipase 3 PGAP3        
Phosphatidylinositol 3-kinase PI3K              
Progesterone receptor PR                     
Phosphatase and tensin homolog PTEN             
Quaking homolog, KH domain RNA binding QKI                   
Receptor for advanced glycation end products RAGE1          
Retinoic Acid Receptor Beta RARβ           
Ras-associated domain family member 1A RASSF1A     
Retinoblastoma RB                  
RNA binding proteins RBPs                
Ribonucleoprotein immunoprecipitation RIP                   
Receptor tyrosine kinase RTK             
short hairpin RNA shRNA             



















Single nucleotide polymorphism SNP           
Signal transducer and activator of transcription 3 STAT3              
Serine/Threonine Kinase 11 STK11           
Transforming growth factor beta 1 TGFβ            
Toll-like receptor TLR                
Triple negative breast cancer TNBC           
Tumor suppressor gene TSG                   
U1 small nuclear ribonucleoprotein particle U1 SnRNP       
Urokinase plasminogen activator uPA            
Untranslated region UTR                    
Vitamin D receptor VDR              
Vascular endothelial growth factor receptor VEGFR 




 چکیده فارسی 
( یکی از شقایع ترین بدخیمی ها در زنان  سقراسقر جهان Breast Cancerسقرطان پسقتان )  مقدمه و اهداف :
( نقش مهمی در شقروع و پیشقرفت circRNAsهای حلقوی )  RNAواهدی زیادی نشقان داده اند که شقاسقت. 
ایفقا می کننقد. اگرچقه نقش سقققرطقان پسقققتقان، از طریم مکقانیسقققم هقای مختلف  ،hsa_circ_0003028                  ،
hsa_circ_0013958  وhsa_circ_0006990   در برخی از بدخیمی ها مشقخص شقده اسقت، اما عملکرد و بیان
بقالقوه ی                                             ارزیقابی بیقان و نقش  اسققققت. هقدف این مطقالعقه          آنهقا در سقققرطقان پسقققتقان هنوز نقاشقققنقاختقه 
hsa_circ_0003028 ،hsa_circ_0013958  وhsa_circ_0006990   می باشد. در سرطان پستان 
طددر : انددجددام  تققکققنققیققک    روش  بققیققان                                                          RT-PCR) Real-Time PCR)از  ارزیققابققی  مققنققظققور  بققه 
hsa_circ_0003028 ،hsa_circ_0013958  وhsa_circ_0006990  نمونقه  50نمونقه توموری پسقققتقان و  50در
ها با اطالعات دموگرافیک  circRNAبافت مجاور تومور اسققتفاده شققد. در مرحله ی بعد، ارتباط بین بیان این 
مختلف و ویژگی هقای کلینیکوپقاتولوژی در بیمقاران مبتال بقه سقققرطقان پسقققتقان، بقا اسقققتفقاده از آنقالیزهقای آمقاری 
 ارزیابی شد.
، به طور مشقخصقی در hsa_circ_0006990و  hsa_circ_0003028ما نشقان داد که سقطوح بیانی نتایج  نتایج:
، دارای الگوی کاهش hsa_circ_0013958بافت توموری بیشققتر از بافت نرمال مجاور تومور اسققت، در حالیکه 
داری منجر به با سقن بیشقتر در اولین بار  hsa_circ_0003028بیان اسقت. به عالوه مشقخص شقد که بیان باالتر 
با عدم اسقتفاده  hsa_circ_0013958بیان باالتر  ، وفرزند، اسقتفاده از دئودورانت و قاعدگی منظم مرتبط اسقت
قاعقدگی بیشقققتر یقا مسقققاوی                            سقققال مرتبط اسقققت. از طرف دیگر، بیقان بقاالتر 14از رنقگ مو و سقققن شقققروع 
hsa_circ_0006990  .به طور مشخصی با متاستاز به غدد لنفاوی مرتبط است 
که به طور مشققخصققی در تومورهای  hsa_circ_0006990 و hsa_circ_0003028نشققان داده شققد که  بحث:
که به طور مشخصی کاهش بیان می یابد، دارای ارتباط  hsa_circ_0013958پستانی افزایش بیان می یابند، و 
تبط با هورمون اسقتروژن و سقایر ریسقک فاکتورها در بیماران مبتال به سقرطان پسقتان معنی دار با فاکتورهای مر 
 
می باشقند، و به نظر می رسقد که نقش کلیدی در پاتولوژی سقرطان پسقتان از طریم عملکردهای تنظیمی ایفا 
 می کنند. 
: کدلدیددی  پسققققتقان،    کدلدمدات  و                                 hsa_circ_0003028 ،hsa_circ_0013958هقا،    circRNAسققققرطقان 
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Introduction and Objectives: Breast cancer (BC) is one of the most frequent malignancies among 
women worldwide. A growing amount of evidence has revealed that circular RNAs (circRNAs), play 
significant roles in BC initiation and development by acting in multiple ways. Although the roles of 
hsa_circ_0003028, hsa_circ_0013958 and hsa_circ_0006990 in some malignancies have been 
explored, their function and expression in breast tumors are still unknown. This study was aimed to 
investigate the expression of hsa_circ_0003028, hsa_circ_0013958 and hsa_circ_0006990 and their 
potential functions in BC. 
Methods: Real-time PCR (RT-PCR) was used to determine the expression of hsa_circ_0003028, 
hsa_circ_0013958 and hsa_circ_0006990 in 50 breast tumors and matched adjacent normal tissues. 
Then, the association between the expression of these circRNAs and different demographic and 
clinicopathological characteristics of BC patients was assessed by statistical analysis. 
Results: Our results showed that hsa_circ_0003028 and hsa_circ_0006990 expression levels were 
significantly higher in tumors than paired adjacent normal tissues, while the hsa_circ_0013958 had 
a downregulated pattern.  Moreover, it is found that the higher expression of hsa_circ_0003028 was 
related to older age at first full-term pregnancy, antiperspirants use, and regular menstruation, and 
the higher expression of hsa_circ_0013958 showed association with a lack of use of hair dye as well 
as age at menarche ≥14 years in subjects. On the other hand, hsa_circ_0006990 over-expression was 
significantly associated with lymph node metastasis.  
Discussion: It is indicated that hsa_circ_0003028 and hsa_circ_0006960, which were significantly 
up-expressed in breast tumors, and hsa_circ_0013958 which was significantly down-expressed, had 
 
 
significant associations with some estrogen-related risk factors as well as other risk factors in BC 
patient, and it seems that they play key roles in the physiopathology of BC through potential 
regulatory functions.  
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